ABSTRACT
Introduction
Surgical treatment of abdominal wall hernias are amongst the most commonly performed procedures by general surgeons.
In the United States there are more than a million surgeries per year, with an approximate annual cost of $ 2.5 billion. Technical aspects of abdominal hernia repair have had great advances in the last hundred years, along three lines: suturing, use of autologous grafts and prosthesis use 1 .
The first descriptions of the use of polypropylene mesh are from the last century. As time passed, due to the low hernia recurrence rate, the flexibility and ease to be placed in any kind of defect, it became the most commonly used material for hernia repair 2 . However, the intraperitoneal placement of prosthetic polypropylene can lead to adhesion formation, with serious consequences such as bowel obstruction, infertility, pelvic pain and increased need of new abdominal operations. The risk of adhesion formation occurs specially in situations where the mesh needs to be placed in contact to intra-abdominal viscera 3 .
Many authors evaluated different prosthetic materials and coating products for meshes in order to prevent adhesion formation, such as oxidized collagen, polytetrafluoroethylene (PTFE), absorbable barrier of hyaluronate sodium, among others.
However, the results were conflicting 4 .
With the purpose of developing a mesh able to maintain the polpropylene properties with a lower adhesion formation rate and appropriate tissue integration, we reviewed literature looking for agents studied in the prevention of peritoneal adhesions.
The adhesion formation process is triggered by a serosal lesion and deposition of a fibrin matrix over the traumatized tissue.
Strategies to prevent this event are based on the development of substances that act toward fibrin degradation, impair the clotting process, inhibit collagen synthesis or create a barrier between the wound surfaces. The barrier method showed the best results
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. In the absence of publications using Coseal ® coated prosthesis in hernia treatment, its use as a coating product for polypropylene mesh to prevent peritoneal adhesion in an experimental model in rabbits was investigated. It was also evaluated the inflammatory response to the mesh in the surround tissue.
Coseal

Methods
The For the statistical analysis, the nonparametric MannWhitney test was used to evaluate the different adhesion formation rates among the two groups. The significance level (α) set for all tests was 5%.
Results
There were no complications during surgery. Three rabbits died due to anesthetic complications. On the first postoperative day, three rabbits were euthanized due to eviscerations. The remaining 14 rabbits showed good clinical evolution during the observation period.
Laparoscopic evaluation
Of the 28 analyzed prostheses, five (36%) of the protected meshes and 14 (100%) of the meshes without protection presented adhesion. In Group 1, nine meshes (64%) had no adhesions, two (14%) had Grade I adhesions, three (22%) grade II adhesions and none had Grade III adhesion. In Group 2, all meshes had adhesions (100%): one Grade I adhesion (8%), seven (50%)
Grade II adhesions and six (42%) Grade III adhesions (Table 1) .
The difference in the rate of adhesion formation was statistically significant (p<0.001). The degree of adhesion in Groups 1 and 2 are shown in Figure 2 (Boxplot). 
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Histological study
Inflammation was predominantly mild in both groups:
57% in Group 1 and 64% in Group 2 ( Table 2 ). There was no statistical significance between the two groups (p = 0.782). Figure 2 ). There was no statistical signifi cance between the two groups (p = 0.747). The foreign body reaction was absent in most animals, 64% in Group 1 and 57% in Group 2 (Table 4 ). There was no statistical signifi cance between the two groups (p = 0.782).
Regarding collagen deposition, there was prevalence of mild collagen deposition in both groups, 79% in Group 1 and 64% in Group 2 (Table 5 ). There was no statistically significant difference between the two groups (p = 0.520). Some general principles must be observed during surgery, such as avoiding unnecessary peritoneal dissection, preventing soiling of intestinal secretion and using powder-free gloves.
Another important factor is the choice of the access route: the laparoscopic approach is associated with less adhesion formation;
however, some authors did not mention this information Polypropylene mesh, the most commonly used in clinical practice, was used. It is associated to a high rate of peritoneal adhesions when placed directly in contact with the bowel, as it was observed in the present study 15 .
In the present study, it was observed a significantly less and in a randomized double-blind study 7, 16 .
The histological analysis showed in both groups a prevalence of mild inflammatory response, corresponding to 57% Collagen deposition, assessed by optical microscopy, proved to be more often mild, corresponding to 79% in Group 1 and 64% in Group 2, with no significant difference among the groups (p = 0.520). Other studies also demonstrated an early deposition of total collagen, decreasing after the twenty-first day 20 .
In summary, when evaluating the microscopic changes as a whole, there was no difference among groups, showing that the material used does not interfere significantly in the inflammatory reaction and in the integration of the mesh to the tissue. This makes Coseal ® promising for clinical use, as a form of protection from peritoneal adhesions, particularly in those that appear in prosthesis.
As an advantage, It may be mentioned the ease of application by spraying, both in conventional and laparoscopic surgery. It must also be emphasized it's almost instantly drying, which does not prolong the operative time, and the possibility of being used to complement peritoneum closure in a procedure which was not initially expected to require a protected mesh. However, additional studies are needed to confirm the effectiveness of Coseal ® as a barrier method in the prevention of peritoneal adhesions of prosthesis in other experimental models and in clinical trials.
Conclusions
The absorbable polyethylene glycol hydrogel (Coseal ® ) coated polypropylene mesh presented significantly lower rates of adhesion formation compared with the unprotected meshes.
There were no differences related to inflammatory response, after 30 days, among the absorbable polyethylene glycol hydrogel (Coseal ® ) coated polypropylene mesh and the unprotected mesh.
